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Nucleon Resonances

γ + p → N∗, ∆∗ → N + π γ + p → N∗ → N + η

Strongly overlapping resonances with different intensities

Different decay channels

Polarization observables
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Polarization Observables

Partial wave analysis required to extract the contributing
amplitudes.

Polarization observables needed!

Photon Pol. Target Pol. Axis
x y z

unpolarized σ T
linear −Σ H −P −G

circular F −E

dσ

dΩ
(θ, φ) =

dσ

dΩ
(θ) ·

[
1− P lin

γ Σ(θ) cos(2φ)

+Px ·
(
−P lin

γ H(θ) sin(2φ) + P circ
γ F (θ)

)
+Py ·

(
+P lin

γ P (θ) cos(2φ)− T (θ)
)

−Pz ·
(
−P lin

γ G(θ) sin(2φ) + P circ
γ E(θ)

) ]

I. S. Barker, A. Donnachie, J. K. Storrow, Nucl. Phys. B95, 347 (1975)
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Detector components

Tagging System

energy spectrum:
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Detector components

Crystal Barrel with Forward Plug
background  136± 1.254e+04 
amplitude  124± 3.178e+04 
mean      0.00168± 0.02961 
sigma     0.0044± 0.7772 
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Detector components

MiniTAPS
background  84.5±  3285 
amplitude  89± 1.583e+04 
mean      0.00146± 0.08121 
sigma     0.0029± 0.3516 
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Online spectrum: γγ invariant mass

circularly polarized photons and longitudinally polarized target

reaction: ~γ~p → pγγ
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Reminder:
dσ

dΩ
(θ, φ) =

dσ

dΩ
(θ) ·

h
1− Pz · P circ

γ E(θ)
i
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Count rate difference ~γ~p → pη

circularly polarized photons and longitudinally polarized target

BnGa-PWA
prediction30
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Count rate difference ~γ~p → pπ0

circularly polarized photons and longitudinally polarized target
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Count rate difference ~γ~p → pπ0π0

circularly polarized photons and longitudinally polarized target

BnGa-PWA
prediction
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π0 angular distribution in ~γ~p → pπ0

linearly polarized photons and longitudinally polarized target
online spectrum:
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Reminder:
dσ

dΩ
(θ, φ) =

dσ

dΩ
(θ) ·

h
1− P lin

γ · (Σ(θ) cos(2φ)− Pz G(θ) sin(2φ))
i
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φ distribution of π0 in ~γ~p → pπ0

linearly polarized photons and longitudinally polarized target
online spectrum:
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dσ

dΩ
(θ, φ) =

dσ

dΩ
(θ) ·

h
1− P lin

γ · (Σ(θ) cos(2φ)− Pz G(θ) sin(2φ))
i
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Summary and Outlook

New Crystal Barrel/TAPS setup at ELSA allows
measurement of polarization observables.

Polarization observables needed for unambigous and
model independent determination of partial wave
amplitudes.

First data seems to indicate important differences to the
PWA-predictions.

Currently more double polarization data is taken for
better statistics, analysis in progress.
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Polarization Observables

Photon Pol. Target Pol. Axis Recoil Pol.
x y z x′ y′ z′

unpolarized σ T P
linear −Σ H −P −G Ox′ −T Oz′

circular F −E −Cx′ −Cz′

Photon Pol. Target and Recoil Pol.
x′ x′ z′ z′

x z x z
unpolarized Tx′ −Lx′ Tz′ Lz′

linear −Lz′ Tz′ Lx′ −Tx′

circular

see also: W.T. Chiang, F. Tabakin, Phys. Rev. C 55, 2054 - 2066 (1997)
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